Cannabinoids Induce Cell Death and Promote P2X7 Receptor Signaling in Retinal Glial Progenitors in Culture.
Development of progenitors in the embryonic retina is modulated by signaling molecules, and cannabinoid receptors are highly expressed in the early developing retina. Here, we investigated whether the CB1/CB2 receptor agonist WIN 5212-2 (WIN) modulated the proliferation, viability, and calcium responses in chick embryo retinal progenitors in culture. A decline in [3H]-thymidine incorporation was observed when cultures were incubated with 0.5-1.0 μM WIN, an effect that was mimicked by URB602 and URB597, inhibitors of the monoacylglycerol lipase and fatty acid amide hydrolase, respectively. A reduction in the number of proliferating cell nuclear antigen-positive nuclei was also noticed in WIN-treated cultures, suggesting that activation of cannabinoid receptors decreases the proliferation of cultured retinal progenitors. WIN (0.5-5.0 μM), but not capsaicin, decreased retinal cell viability, an effect that was blocked by CB1 and CB2 receptor antagonists and by the P2X7 receptor antagonist A438079, implicating this nucleotide receptor in the cannabinoid-mediated cell death. Treatment with WIN also induced an increase in mitochondrial superoxide and P2X7 receptor-mediated uptake of sulforhodamine B in the cultured cells. While a high proportion of cultured cells responded to glutamate, GABA, and 50 mM KCl with intracellular calcium shifts, very few cells responded to the activation of P2X7 receptors by ATP. Noteworthy, while decreasing the number of cells responding to glutamate, GABA, and KCl, treatment of the cultures with WIN induced a significant increase in the number of cells responding to 1 mM ATP, suggesting that activation of cannabinoid receptors primes P2X7 receptor calcium signaling in retinal progenitors in culture.